Introduction
During a qualified sport selection, special attention should be paid to those features and abilities, that have a great influence on the effectiveness, and those, that are mainly under the influence of genetic factor [5, 8, 9, 10, 13, 21, 22, 25] . Among the morphogenetic factors that determine sports abilities, somatometric parameters play an important role [14, 18, 19] . They have influence on the efficiency of energy supply systems, physical capacity, intensity of recovery, development of physical qualities and the nature of adaptation processes [24, 26] . These morphogenetic markers of sports selection, in the first place, include the constitutional features of athletes [7, 15] . Constitution is the complex of morphofunctional features of the organism, which is formed under the influence of the genotype and is modified by exogenous influences, among which the peculiarities of the particular sport activity are acquired [17] . Taking into account somatotypological affiliation of a person it is possible to indicate the time of puberty and aging, as well as to predict the influence of various environmental factors on the organism [1] . In various techniques of somatotyping, the following four features are taken into account, such as the development of the fat, bone and muscle components of body weight and human proportions, which, in particular, are determined by the shape of the chest. Anatomy of the human chest skeleton at various stages of ontogenesis (neonatal period, childhood, mature age) was of interest to many researchers [4, 11, 23] . In addition, in the literature there is evidence of differences in some parameters of the chest in individuals with a certain constitutional type. In most cases, these studies addressed to the children and persons of the youth age [6, 16] . L. V. Muzurova [12] was made morphometry of the body with the study of various parameters of the chest, such as the anterior-posterior, transverse size, anterior and posterior chest length in young men of 17-19 years of different types of constitution. But features of the chest in female athletes of high level of skills, which would belong to different constitutional types, are scarce.
The purpose of our work is to determine the differences between the anthropometric dimensions of the chest between female volleyball players of high level of athletic skill and non-sportsmen, who belonged to different constitutional types.
Materials and methods
On the base of the Scientific-Research Center of the Vinnytsya National Pirogov Memorial Medical University a comprehensive survey of 113 female volleyball players of high level athletic skill (from 16 to 20 years old) was done. Sports experience in all volleyball players is more than 3 years. The control group included 204 practically healthy young women, who were not engaged in sports of the corresponding age.
Anthropometric research was performed according to the V. V. Bunak [2] method, somatotypological study was based on the estimated modification of the Heath-Carter method [3] . After the somatotyping, it was found, that 29 female volleyball players and 36 non-sports young women belonged to the mesomorphic type of constitution. To ectomorphs were included 26 female volleyball players and 39 young women of the control group; to ecto-mesomorphs -27 female volleyball players and 14 young women of the control group, to the middle intermediate type -26 female volleyball players and 64 young women of the control group; to the endomesomorphs -5 female volleyball players and 41 control young women, 10 control group young women belonged to the endomorphic somatotype. In the reason that the group of endo-mesomorphs among volleyball players was small, we did not study the constitutional features of the chest in this somatotype.
The analysis of the results was carried out in the licensing program "Statistica 5.5" using nonparametric methods of estimating the parameters. The reliability of the difference between the parameters was determined using the ManWhitney U-criterion.
Results
After the somatotypological analysis of the overall dimensions of the chest (Table 1) , it was found, that female volleyball players of the mesomorphic, ectomorphic, ectomesomorphic and intermediate types had a statistically significantly larger parameter of the chest girth during inspiration, than young women in the control group of the same somatotype (in all cases p<0.001). This anthropometric dimension is the largest in the female volleyball players of the mesomorphic somatotype, the smallest in athletes of ectomorphs. Significant differences were found when comparing female volleyball players with an ectomorphic type with athletes of mesomorphic and ecto-mesomorphic somatotypes (in both cases p<0.01).
The crossover size of the chest on expiration in mesomorphs female volleyball players is significantly lower, than in the control group (p<0.001). Athletes of the ectomorphic (p<0.001), ecto-mesomorphic (p<0.001) and intermediate (p<0.01) constitutional types have a larger girth of the chest on expiration, than girls of control groups. There are no established somatotypological differences in the level of this size of the chest when comparing groups of female volleyball players that belonged to different constitutional types (see Table 1 ).
The crossover size of the chest during rest at female volleyball players of different somatotypes is significantly higher, than that of control group young women (in all cases p<0.001). This size is the largest in the group of female volleyball players of mesomorphs. Parameters in the athletes of the ecto-mesomorphic and intermediate type are slightly smaller to the size of the chest girth at rest, and the ectomorphic female volleyball players have the smallest given size. Significant differences were found, when comparing volleyball players with an ectomorphic type with athletes of mesomorphic and ecto-mesomorphic somatotypes (in both cases p<0.05) (see Table 1 ).
It was found that the medium sternal diameter of the mesomorphic, ectomorphic, ecto-mesomorphic and intermediate somatotypes of female volleyball players is significantly higher (p<0.01-0.001), than that of young women of the same somatotype, who were not engaged in sports (respectively 26 
Discussion
After somatotyping, we found, that female volleyball players belonged to the five constitutional types, while non- [7] proved, that adaptation to physical activity during the training process and taking into account the demands of sports selection in a particular sport, leads to a decrease in the varieties of somatotypes in comparison with the non-sports population. High-level athletes in different types of sport, which include volleyball, where stature is one of the most important factors affecting the outcome, are showed the greatest similarity to morphological characteristics and motor abilities. These qualities of athletes can be the basis for creating a somatic and physical "model" for this discipline. The shape and size of the chest determine not only the somatotypological affiliation [16] , but also have a significant role among other morphological indicators for predicting sports fitness. This is confirmed by Tkachuk M. G. and Sobolev A. A. [24] , who discovered, that the overall parameters of the chest were significantly large for determining the fitness of the Sambs as length of their leg, the girth of arms and shoulders, correlation between the lengths of the leg and the length of the thigh, correlation between the length of the forearm and the shoulder length.
We found, that most of the overall, transverse and anteriorposterior dimensions of the chest in female volleyball players were statistically significantly higher, than that of young women, who were not engaged in sports, and belonged to the same constitutional type as athletes. An exception to this feature are only two anthropometric dimensions: the width of the shoulders, which does not have a significant difference between any of the comparison groups, and the girth of the chest during expiration in the volleyball players of the mesomorphic somatotype, which is significantly lower than in the control. We think that lower values of this size are the positive adaptation mechanism of changes. It is so, because only in mesomorphs, which are characterized by a predominant development of the muscular component of the somatotype, a decrease in the chest girth during expiration and an increase in this case the parameters during inspiration indicates a great excursion of the chest. In our previous studies [20] , it was also found, that mesomorphs female volleyball players, that there were a significantly larger parameters of the length, body mass, body surface area and another body sizes, than in young women in the same somatotype, who were not engaged in sport. Thus, we can conclude, that belonging to one constitutional type, does not provide a similarity of morphometric parameters of the chest in persons with different levels of physical activity.
In addition, we found, that the female volleyball players of the ectomorphic somatotype have the smallest anthropometric dimensions of the chest, compared with athletes of other constitutional groups. In the mesomorphs female volleyball players all transverse, most overall sizes of the chest are the greatest. Parameters of the athletes with an ecto-mesomorphic somatotype are slightly small to the size of the somatometric parameters of the mesomorphs, but they have the largest values of the anterior-posterior size of the chest. Female volleyball players with intermediate somatotype have larger values of the size of the chest, than female volleyball players with an ectomorphic somatotype, although no significant difference in their comparison was found.
Using of the somatotypological method during analyzing of the external body parameters will allow more accurate prediction of changes in anthropometric parameters of volleyball players under the influence of training-competitive activities. 
Conclusions

